
MORTALITY STATISTICS. 

A higher rate is shown for diphtheria and croup iu 
1919 than in 1918 for the registration area and for 22 
of the 30 states which have comparable rates for these 
two years. The highest rates among the states are for 
Penusylvtia (21.4), Michigan (20.8), New York and 
Rhode Island (each 20), Connecticut (18.9), and 
New Jersey (18.5). Very low rates are shown for 
Vermont (4), Florida (5.8), Louisiana (6.4), Maine 
(6.5), and Oregon (6.6). 

Among the cities of 100,000 population or more in 
1919, the highest rates in 1919 are for BuEalo (59.2), 
Jersey City (33.7), St. Paul and St. Louis (each. 33.4), 
Providence (32.5), and Detroit (32). Of these si!x 
cities the rates for Buffalo, Jersey City, and St. Paul 
are higher in 1919 than in any earlier year of the series 
1911 to 1919. The cities with strikingly low rates are 
Spokane (1.9), Columbus (3), New Orleans (4.4), and 
Cambridge (4.6) ; with the exception of Spokane these 
cities also show lower rates in 1919 than in any earlier 
year shown in the table. 

INFLUENZA AND PNEUMONIA (ALL FORMS).’ 

In the latter part of 1918 a pandemic of influenza 
swept over the country and did not fully spend its 
force until well into 1919. 

In studying the effects of the pandemic of infiuenza 
it is not believed to be best to study separately influ- 
enza and the various forms of pneumonia, bronchitis, 
and the respiratory diseases, for doubtless many cases 
were returned as influenza when the deaths were 
caused by pneumonia, snd vice versa. The best 
method, therefore, seems to be to study as one group 
deaths from influenza and pneumonia (all forms), dis- 
regarding deaths from the other respiratory diseases, 
which were comparatively few. In fact, it is very 
remarkable how little difference it makes whether the 
pandemic mortality is measured by the excess mor- 
tality from influenza and pneumonia (ah forms) or by 
the excess mortality from influenza and diseases of 
the respiratory system. In the former case the excess 
rate in 1918 in the registration area (exclusive of 
Hawaii) was 416.2 per 100,000, in the latter 415.9. 
To permit, however, a separate study of influenza and 
pneumonia (ail forms) in 1919, separate figures are 
given in the report. 

In the registration area (exclusive of Hawaii) 
the 189,326 deaths from influenza and pneumonia (all 
forms) in 1919 correspond to a rate of 222.4 per 
100,000 population as against 479,038l deaths in 1918, 
witharateof 588.7. F’uiiy79.8percent of themortality 
fromthesecausesin1918occurredmthelastfourmonths 
of the year, and as the pandemic continued into 1919, 
fuhy 83.2 per cent of the mortality from these causes 
in 1919 occurred in the fir& six months of the vear. 

’ Includes the “ additional deaths ” from these causes given in 
the 1918 report. 

Attention is ortlled to the fact that, the following 
table does not present annual rates per 100,000 popula- 
tion, but rates per 1,000 population for shorter inter- 
vals of time,,i..e., for periods of eight months, six 
months, and four months. The figures thus presented 
may be readily combined into rates for the ten-month 
period of the epidemic. The areas shown are the 
registration states of. 1915 (exclusive of the District 
of Columbia and North parolina) and the &es of 
100,000 population or more in 1910. 

Registration states l.U3,343 2 !2 

ck4fornia . . . . .._.....- 7,240 a.1 
Colorado...: _____.... _ 2,364 26 

i- 

cawlectimt ._.._..... _ 3,069 .%a 
Indiana _.._.____...... 6,238 2.1 
Kansns ______ _ __.... _. 3,319 1.9 
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................ 
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............ 1,217 2.5 
Newnampshire ._._._ l,cm 2.3 
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NewYork ............ 
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24,lll 23 
................ 

Pemyhmia 
12,870 22 

......... 
RhodeTslend 

X1,4%4 24 
......... 

Utah 
1,438 24 

................. p.8 27 

V0IlIlO~t .............. ml 2.3 
Virginia _._.___._._.__ 6,136 21 
wflshi@on.. ........ 2,529 I.9 
wismnsin.. .......... 4,672 1.s 

::; g t; 
1.9 d.5 i8 

2: :: 2: 

1.8 0.4 8.0 
2.2 0.2 8.3 
l.5 0.4 4.1 
1.5 0.3 4.1 

I.8 0.4 2.9 
I.2 0.8 4.3 
3.4 0.0 7.2 
1.6 0.5 5.4 
1.6 0.5 ae 

a.8 0.6 7.6 
1.8 0.8 6.8 
2.0 0.4 6.8 
2.0 0.5 6.8 
1.7 0.4 6.4 

1.0 4.4 1.4 I.5 
1.4 L5 1.9 1.9 
1.4 6.6 21 2.1 
1.3 5.9 l.8 1.9 
1.0 29. L4 l.4 

0.7 3.2 1.1 l-1 
1.2 3.6 1.8 LI 

1.1 4.1 2.1 1.1 

1.3 3.3 1.6 1.f 
a.0 8.1 2.1 1.* 
1.6 6.2 1.* I.! 
1.7 6.8 25 2.4 
1.7 a, 2.2 2.1 

1.6 5.3 1.7 1.3 
1.1 6.9 2.8 2.9 
1.8 5.2 1.8 1.9 
1.6 5.7 2.0 2.3 
1.3 2.8 1.9 1.3 
0.7 2.1 0.9 0.1 

1.0 2.9 1.3 1.3 
0.9 3.9 1.1 1.c 
1.7 5.5 2.0 1.4 
1.6 3.3 2.2 2.c 
1.1 6.5 2.1 1.f 

1.8 5.8 2.2 2.1 
1.6 6.2 1.8 1.9 
1.2 6.6 1.9 a.: 
1.2 6.6 1.9 l.! 
1.4 5.0 1.9 1.i 

(See footnotes at end of tribe.) 
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Nc,wYork,N.Y .__.._ l.f,szZ 2.7 2.2 
Bmnxbm-o”&!b ___.. 2.4 2.1 
Brookl~bormxb.. 1,730 2.7 2.3 
?&ubattmborou~h. 5,359 5,554 2.8 2.9 

Ricbmmd borowb. 1,020 339 3.0 2.5 
Quemsboraugh.... 2.2 1.9 

Y 
Rochester N.Y ._..__. 44, 1.6 1.1 
svracusa k. Y .__.... 205 1.0 1.2 
Clndnnatf,Ohio...... 1014 2.5 2.1 ck3voland, ohio....... 2’046 2.0 2.2 colum~,ohio...... '500 2.1 1.7 

Daykm,Ohio... . .._ _. 233 1.5 1.2 
Toledo, Ohio _.__ __.___ 430 1.8 1.6 
Portland, ore .-._._.. 631 2.5 2.1 
Pbilaaelphie PS.. .._. 4 ce4 2.2 1.* 
PitWbmgb,A... _____ $24 4.5 3.5 

smtm,m .-_...... _ 940 2.5 I.9 
Providence R. I...... r4a 2.5 2.1 
naamphis,&ln....... 510 3.4 a.7 NaSlwiBe., Tcm~....... 655 3.0 2.6 
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The rates in the preceding table clearly show that 
the pandemic exacted a much greater toll in some 
parts of the country than in others, and that places 
showing the lowest rates for the last 4 months of 
1918 as a rule showed the lowest rates for the first 
6 months of 1919. Combining the rates for the 
last 4 months of 1918 with those for the first 6 
months of 1919, it appears that in these 10 months, 
for states, the highest rates are for Pennsylvania 
(9.2), Maryland and Montana (each 8.6), and Colo- 
rado (&.4), while for the cities shown the highest rates 
are for Pittsburgh (12.7), Louisville (11.2), Scranton 
(9.6), and Philadelphia (9.3). On the othsr hand, 
for this IO-month period the lowest rates for states 
are for Michigan (4.5), Minnesota (4.6), and Indiana 
and Wisconsin (each 4.8), and for cities are for Grand 
Rapids (2.8), Minneapolis (4.2), Toledo (4.7), and 
Detroit (4.8). 

Special attention is called to the low rates of Grand 
Rapids and the high rates of Pittsburgh. For both 

1918 and 1919 Grand Rapids has thy lowest rates 
from influenza end pneumonia (all forms), while 
Pittsburgh has the highest. 

Michigan was not included in the registration area 
in 1890, the year of the previous iufluensa epidemic, 
but from the Michigan state report for that year it 
appears that Michigan had a pneumonia rate of 58.5 
per 100,000 population, which was very much lower 
than the lowest rate for any state in the registration 
area, the lowest being 165.7 for New Hampshire. 

Now that the new estimates of populations permit 
more accurate calculations of death rates for recent 
years, further attempts should be made to measure 
the correlation between the death rates from influensa 
and pneumonia (all forms) and the death rates horn 
other causes. Correlating the combined pneumonia 
and influenza rates for the 10 months of the epidemic, 
as found in the preceding table, for each city (taking 
the rates for the boroughs of New York city sepa- 
rately and not the rate for New York city as a whole), 
with the corresponding rates from pneumonia (all 
forms) for 1917, Galton’s coef6cient of correlation is 
form& to be -67 and the probable error 5.05, while 
the coefficient of variation of the epidemic rates is 
-25 and of the 1917 pneumonia rates is .32. 

Similar correlations for the epidemic rates from 
influensa and pneumonia (all forms) and the rates in 
1917 from sll causes of death, tuberculosis of the 
lungs and organic diseases of the heart show correla- 
tions, respectively, of .60*.06, .37&-08, .363.08. 
This coefficient of correlation -67 between rates from 
influenza and pneumonia (all forms) during the 
epidemic and rates from pneumonia (all forms) in a 
nonepidemic year certainly suggests the desirability 
of a most careful study of all factors involved. Is it 
not reasonable to hope, for example, that an intensive 
study of conditions in Grand Rapids as contrasted 
with conditions in Pittsburgh wiIl make it possible 
to eliminate certain disturbing factors from our 
calculations and so lead to a much closer correlation 
between the rates of pneumonia in a normal year and 
the rates of pneumonia and influenza in the pandemic, 
perhaps for certain age groups, for certain occupations, 
or for certain race stocks? 

The following table gives the deaths from influensa 
and pneumonia (all forms), by sex and age, in the 
registration area of 1918 and 1919, and also the dis 
tribution of these deaths by ages in each 1,000 shown. 

. 
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The same high distribution of deaths under 5 years 
and between 20 and 40 years is shown in both the 

I 

1918 and 1919 periods, although much more marked 
in 1918, clearly showing that the latter part of the 
epidemic was not essentially different from the iirst 
in’ this respeot. 

Requests have been received by the .Bureau of the 
Census for the number of deaths caused by the 1913-19 
influenza pandemic in the United States. Obviously 
it is not possible to give entirely satisfactory figures. 
The death registration area, exclusive of Hawaii, in 
1918 contained only 78.6 per cent of the population 
of the United States and 81 per cent in 1919; oert&a- 
tion of causes of death can never be more perfect than 
the diagnostic powers of ‘the attending physicians; and 
the assignment of, joint causes of death to a single 
cause is necessarily unsatisfactory. However, to give 
a measure of the ravages of the pandemic, the following 
table has been prepared for the registration states of 
1915 showing in the fkst two columns the number of 
deaths from influenza and pneumonia (all forms) 
which would have occurred September 1, 1918, to 
June 30, 1919, had the 1915 death rates from these 
causes for corresponding months prevailed, and’ in 
addition showing the actual deaths in the pandemic 
period from these causes, the excess deaths from these 
causes, and excess death rates. 

If the assumption is made that the excess death 
rates given below for the registration states of 1915, 
held for the rest of the United States, then the toll of 
the pandemic in the United States (exclusive of 
Hawaii) ‘may be estimated as approximately 548;452 
deaths. I I 

- 
Registration statcs~ as Of 1915. ............. 

CsUfmniS.................~~.~.~.~.~.....~~...~~. 
COlOradO.. ....................................... 
ConnR3ucbt ...................................... 
Indlane......:........................--.-.-..- .. 
K.lUlSnS ........................................... 
Kenhlcky ........................................ 
~~e...........................~~.~.-~-~....-.-. 
mrmld ........................................ 
afr%[saaohllsetts .................................... 
......................................... 

.~~n~;;""--......-...-.-....-.~....- 
.................................................... 

~ontane..................-.......-~.....- ....... 
Now Hsmpsbire. ................................ 
N0WJOTSW ...................................... 
New York.-. .................................... 
Oi3iO ............................................. 
P6IUSYIVUbL ................................... 
Rbcdersbmd .................................... 
utah......................-~............~....~ ... 
vamont....................................--.~ . 
v~~...................~....~~~....~--....- ... 
gylb%&p’:: : :::: : : : : : : : : : : : :: :: : : : : :: : : : : : ::: : : 
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Navl3?.wn,cam.. -_._-_-_- _ -.-.--._-_-__._____ 
WmhLngton, D. C. ---_._.--_- _ -.--_.-_-_-__. ..___ 
*tbmts, 68 _____. _ ..--._.-.--_ -.---- --._.. __ _____ 
chiesgo, Ill.. . _ .-._--.----.--.-_--.--.--.-------- 
Indiana DE8 ma __-.___-_._.___ _.-_ -.______.____ 
I.ouisvl -s 0, dy ~..~~..~.~~~.~.~~~.~.~-~~.~..~.~. *_ 

New or1ems LT. . . . . ..-_....-.-_......-..----...- 
Bnltimom &fd __._._._-.-- _* -_-.- _ -.-_.______ ____ 
Boston Miss . . . . . . . . .._..._.._......-..-..-...-.- 
Cm,b&e, &SS .-.-.-.-.-.-.-..---.---.__-___.__ 
Fall River, aras. .~.~~~~~~~.~.~......~~.-~..-~-~~ 
Lowell, Mass .___._..____..._-_...--------.- _ __-__ 

St. Lcmls, MO -.-.....-...-.-.---..--..--.-.--.--- 
N&i-. _ _ __ ._ _ _ _-__ ._ . . __ _ _ ___. _ _ _. _ 

$i%$%lty, N. J .....-._._._._-.._.-__ ::.::....:: 
Newsrk,N.J.................................... 
Pstersan N.J................................... 
blbnnp, $T. Y _______________.____-----.---------. 
Buffelo,N.Y.................................... 

NowY~k,N.Y--............................... 
BIcmX bwOl@. . . . . ..-.- ..---. .---_. . . . . . . __ 
BlVOklpbOIOU3?L .-_- *_ _-_. _ __-.-._ _ _____._ 
Mmhsttan borowh ____._..._._.__...__.----- 
qses bomugh. ._._____.______._________ _.._ 
Rlchmona brnalgh. ._..__...._..__._._.-.-.. 

Roch~,N.Y................................. 

dz 
9 cuso,N.Y................................... 

UWti, Ohio................................. 
Clewland, Obio . ..____._ ._._....-_____.___._.-.-. 
&lambur, Ohio.... ----...-_-_._._._._.____.___._ 
DP.ytcm,dhio. . ..-.-...*- _ ___.._.........._*._-. _ 

?&mph&Tmm ----.-.-.._-_.._-__.__ L........... 
Nsshville Term .___.____.____._....---..--.....-. 
RlChtllC&,V~ _._____._____._ _ _._._ _ _-.__ _ _______ 
sesttle, wash . . ..-.__ * ___._._____.___ *_._* __.____ 
s 
dl 

Okm~Wash ___.________.- _ _._____.._- _ _..__.. 
ws~,~.................................. 

a45.3 
ma. 5 
769.1 

%Ei 
690.1 

bsa. 0 
7x2.a 

EE 

ti 
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The number of deaths from influenza in 1919 is 
. 84,113, corresponding to a rata of 98.8 per 100,000 

population, as against 245,346 deaths in 1918 and a 
rste of 302.1. The number given for 1918 includes 
the “additional deaths” shown ‘in the 1918 report. 

The following table shows the rates, per 100,000 
population for the years 1911 to 1919 and the annual 
average for the five-year period 1906 to 1910, rates 
of 40 and higher being printed in bold-faced type: 

‘K $1 $1 $1 $1 {ij 13 $1 $1 $1 

80.6 m.1 Cl (“1 (9 (a) (9 (8) 0 Cl 
163.6 198.1 21.1 34.0 16.9 9.3 lea ~5 18.3 20.3 
lOI. 2516 81.0 41.3 26.7 9.8 (a) (8) (8) (8) 
160.3 39S.3 24.5 a.6 19.7 148 la9 15.7 17.8 (8 
ll9.6 315.5 (“1 (9 0 (9 (9 (9 (9 d 

106.3 3343 30.0 49.8 25.1 122 23.0 ll.5 25.3 X.3 
85.6 362.5 16.7 25.2 148 Ia9 14.4 12.1 16.5 20.5 
13.9 342.0 1x9 18.3 8.5 6.0 9.3 7.0 10.1 15.9 
83.6 19LS 15.5 2%9 16.1 L5 lL0 10.1 180 17.5 
es.0 250.5 9.0 IL2 10.6 48 85 3.4 8.4 p) 

168.5 (“1 (9 (9 (8) (9 P) PI (9 (” 

137.6 5SL6 85 11.9 8.8 19 6.9 61 a* $1 
77.5 2183 24.1 30.0 2L5 10.4 17.1 15.2 28.0 

UL4 457.4 33.0 85.3 29.0 17.2 15.6 13.9 Zi6 2Ll 
37.8393.113.923.411.0 1.3 8m9 7.2 11.3 9.7 

07.s 224.7 14.9 19.9 13.3 8.1 IL1 81 14.6 15.1 
146.8 324.6 l&S 26.l~l8.9~184'180~25~~~ 
99.3 268.8 17.5 3&Z. 13.5 10.0 u.9 11.4 2.~6 I 

') 
') 

m.a ~8.9.8 (9 (9 0 (9 (") P) (8) ("f 
79.4 464.7 17.8 30.8 17.3 9.4 124 $3.1 l&7 U.9 

49.4 m.s 
BL4 469.1 
62.4 259.1 

7.4 1 10.2 5.6 5.6 10.3 4.7 7.0 Il.6 
9.2 z&s I.1 82 7.5 25 1.7 10.3 
27 14.0 3.6 2.8 a.7 8.6 3.7 11.3 
7.0 14.9 0.7 a5 4.5’ a9 6.0 ‘I9 
4 l.6 9.6 Z9. 3.0 2.9 3.8 8.9 

5.7 3.3 2.5 4:3 8.6 
4.2 5.2 2.a 2.2 4.4 
4.9 5.0 Al 6.5 3.7 
7.1 9.9 7.5 22.5 12.6 
9.5 12.6 14.7 x.,2 15.4 
7.9 5.2 6.1 1.8 Xl 
8.9 4.3 2.5 8.9 6.6 
5.3 7.0 9.4 9.3 ‘8.5 
3.3 9.3 47 16.2 ‘5.5 

13.3 19.2 15.5 23.3 a.5 
24 4.7 8.3 0.6 10.4 B!=ffaO, N. Y.. __ __ . . . 

NewYork,N.Y.... __... 36.915,.5 8.41Oe3 7.5 4.4 5.6 4.1 7.0 ti.9 
Brmxbomugh~ _______ 62.2 133.3 6.7 P3 5.1 5.7 6.6 4.2 6.3 6.3 
BrooMynborouSi,~____ 61.3 156.2 IL5 12, Q2 83 7.0 5.2 9.1 9.9 
Msnhattmbormghf... 63.1 154.8 83 3.6 3.5 3.3 83 3.5 5.5 6.8 
O,ueensbomugh~ ._____ 52.9 164.4 5.5 IO.7 89 B4 46 2.5 5.9 6.4 
Ricbmndbmqi,l... 14.3 201.2 2.3 l&5 5.9 2.0 L8 3.2 14.5 MB 

RDehester N.Y ..________ 

~iMatbOhio Spracnsq~.Y . . ..______ 

36.9 228.2 5.2 Se? 5.9 6.0 3.4 47 5.8 &8 
. . . . . . ..__. B.0 m.0 4.9 lo.7 3.3 46 4.7 es 4.2 9.6 

131.1 311.3 181 27.8 19.0 1.8 13.8 13.3 14.6 2&O 
Clevelsnd,Obio ..________ 37.3 364.4 11.4 15.4 10.6 3.9 3.9 4.7 10.5 9.2 
cOlumbus,Obio ______._._ 944 195.1 IL2 33.1 10.9 7.8 85 6.2 14.3 9.3 
Daficm,Obio . .._____.__. 54.0 237.9 11.1 17.1 13.2 8.0 85 3.2 14.0 l2s2 
Toledo,Ohio . ..________._ m.3 293.4 10.6 17.8 15.3 40 
Porth%nd,Ore . ..______._ 

9.9 6.5 14.1 16.2 

PhiladdPhia s *......... 
143.8 230.0 6.9 I%6 5.0 6.7 6.8 3.2 8.6 89 

Pittsburgh,l% .______..__ 
46.8 495.8 l&2 xi.8 20.4 9.7 9.0 7.9 IL6 14.4 

13Lo 345.2 16.2 27.1 IO.7 6.S 85 10.1 11.8 Ia4 
Scranton,Pa . . .._....._.. 
Providence,R.I _____.___ 

72.6519.2 81 19.3 9.7 6.3 83 5.311.5187 
ll2.1 389.1 16.7 283 11.2 7.0 9.2 5.‘, 7.5 163 

M~P&,TB~~ _....___. _ 120.2 293.1 21.3 (0 I 381 18.6 240 29.6 26.2 33.6 
N%hville,Tem ._._______ 123.4 418.3 24.1 (0 23.3 33.0 17.7 30.2 35.9 4L2 
Richmond Vs .._______._ 
Seattle,~~............ 

115.7 3839 17.8 19.7 16.3 18.0 15.1 13.7 17:6 29.0 
9s.a 861.9 87 12.5 7.5 1.8 5.3 3.1 6.9 41 

!g~~~w~~~~~-~~~~~ 93.1 40.2 210.0 21L5 13.4 9.3 17.3 16.0 11.3 16.5 3.3 3.6 6.1 6.2 L? BB 9.6 3.3’ 3.5 3.3 

NOTE.-For the years 1911 to 1919 the populations used in computing tbs rat& 
Bm Mimated by the arithmetical method, based on the 1910 and laz0 mn.ws~s. 
A” death mtes are bssed on the total deaths tncluding deaths of nmutidmts, 
deaths in hospitals and insititntions, and de& of soldiers, sailors, and msrines; 
those for 1918 also include the “additmm, deaths” @a,, in the 1918 report. 

Every state has a rate of 40 or more. Those show- 
ing tb highest rates are South Carolina ‘(189.3), 
Utah (180.2), Mississippi (168.5), and Virginia (168.2). 
The lowest rate is shown for New York (67.3). 
Among the cities of 100,000 population or more in 
1910, all but four-Grand Rapids, St. Louis, 
Rochester, and Syracuse-have rates of 40 or more: 
All show decreases for the rate in 1919, as compared 
with the rate for 1918. It is of interest to note that 
Grand Rapids has the lowest rate for both years. 

FJWEPEALITIS LETFIAR~IcJA. 

The foliowing table shows that encephalitis lethqica 
was returned as a cause of death in 31 of the 33 states 
in the registration area and in 8 of the 18 registration 

cities in nonregidmtion statesin 1919. 


